In this paper, we evaluate the long-term co-integrating relationships between global oil prices (OP) and selected macroeconomic and financial market variables between large net oilconsuming (NOC) and net oil-producing (NOP) countries. Our findings indicate that as opposed to NOP countries, the macroeconomies of NOC countries have long-term cointegrating relationships with OP. However, the financial markets of both country panels exhibit long-term co-integrating relationships with OP. Finally, excluding the case of the consumer price index (CPI), the sample economies, whether NOC or NOP, respond to global OP shocks very similarly.
I. Introduction
At least since the 1973 global oil crisis, a significant volume of research has considered the economic behaviour of oil price (OP) movements. However, there is insufficient evidence comparing the macroeconomic and financial market effects of OP shocks across different groups of countries, most specifically, oil producers and oil consumers. For the most part, studies have suggested that oil price shocks exert a significant impact on both oil-importing and oil-exporting economies, with increasing oil prices as a factor cost negatively affecting oil-importing countries and as revenue positively influencing oil-exporting countries. The analysis of an asymmetric inverse relationship between oil price changes and aggregate economic activity for Norway and G7 countries in Mork (1989) is the seminal international study in this area. Current international studies address a wide range of aggregate and disaggregate economic effects of OP shocks. As examples, Nandha and Brooks (2009) find that OP changes strongly affect the transportation sector of European and G7 countries, while Jiménez-Rodríguez (2011) uses nine 2-digit industries in the European Monetary Union (EMU) to emphasize the role of macroeconomic structure in transferring the effects of OP shocks to industrial output. Elsewhere, Apergis and Miller (2009) conclude that OP changes explain just over 12 percent of global stock prices. Finally, Park and Ratti (2008) show that acceleration in world real oil price raises short-term interest rates in the US and in 8 of 13 European countries. A major question the current literature has not addressed is whether macroeconomic and financial market effects of global OP changes are identical across large NOC and NOP countries. To explore the closeness of the match between NOC and NOP economies and their responses to global OP changes, we estimate both panel and unit-specific co-integrating relationships and measure the correlation coefficients of responses to OP shocks. The contribution of this paper is of great interest to policy decision makers and economic researchers.
II. Data and methodology
We select countries with the highest frequently available data including the US, Brazil, Denmark, Italy, Sweden, Germany, and the Netherlands as NOC countries and Canada, Norway and Mexico as NOP countries. Our monthly data covers the period January 1970-August 2013. We collect data for the consumer price index (CPI), the real exchange rate (RER), industrial production (IP) and share prices (SP) from the Organisation for Economic Co-operation and Development (OECD) website. Short-term interest rate (IR) data is collected from Portal de Financas for Brazil and from the OECD website for the remainder. Monetary aggregates (MA) including narrow money are from the OECD website for Canada, Denmark, Mexico, Norway, Sweden, Brazil and the US. We also collect M1 from Deutsche Bundesbank and Banca d'Italia and M3 from De Nederlandsche Bank for Germany, Italy and the Netherlands, respectively. Finally, we use West Texas Intermediate (WTI) crude oil price (OP) which is collected from the World Bank website and is inflation adjusted. Data are indexed to their monthly-averaged 2010 values.
Panel co-integration framework
We apply the Westerlund (2007) method to test for the presence of an error-correcting process. To start with, consider an error-correction model as below:
where is the matrix of dependent variables, −1 − ′ −1 denotes the error-correction term with coefficient of , indicates a deterministic trend and t=1, …, T and i=1, …, N are time and cross-sectional units, respectively. Finally, denotes the number of lag orders, which is calculated using Akaike Information Criterion (AIC). The individually-averaged statistics are measured as follows:
. � is the least square estimation of . Subsequently, we first estimate the common error-correction term ( �) and its standard error ( ( �)) using the following regressions:
We then calculate the pooled cross-sectional statistics as follows (Westerlund, 2007) :
= � (7)
III. Empirical results

Panel unit root tests
Because of the unbalanced panel of 10 cross sectional units and more than 500 time periods, we select Fisher-type Augmented Dickey-Fuller (ADF) and (to some extent) Im-Pesaran-Shin (IPS) tests, respectively (see Philips, 1999 and Moon, 2000) . Table 1 indicates that all of the variables are integrated of order one, excluding RER and hence, we specify them in levels.
<TABLE 1 ABOUT HERE>
Panel co-integration
Tables 2 and 3 summarise the Westerlund (2007) Figure 2 , the negative responses of SP in Norway and Mexico and the positive responses of IR in Canada and Norway to OP shocks are reported to be very similar.
<FIGURE 1 ABOUT HERE>
To consider the extent of similarity between sample countries in responding to OP shocks, we calculate correlation coefficients of impulse-responses to OP shocks (see Appendix). The results demonstrate that IR and IP respond to OP shocks with the highest level of similarity, respectively (correlation coefficients of 0.88-0.99 for IP and mostly over 0.9 for IR). Afterwards, the responses of SP to OP shocks are mainly similar. Conversely, CPI responses to OP shocks are reported to be country-specific.
<FIGURE 2 ABOUT HERE>
Long-term adjustment procedure
Among co-integrated macroeconomic variables in NOC countries, CPI is adjusted toward long-term equilibrium during 3.5 years in average. The monthly CPI adjustment speed varies form 4.8 percent in Denmark to 1.1 percent in Italy. Also, IP is adjusted toward long-term equilibrium by less than a year which indicates monthly adjustment speed of 8.5 percent in average. Such equilibrium, however, seems unstable regarding Figure 1 . On the other hand, the financial markets of NOC and NOP countries are adjusted toward long-term equilibrium quite similarly: where 3-10 percent of SP disequilibrium is adjusted monthly within NOC countries, 3-6 percent of such disequilibrium is adjusted each month in NOP countries. In addition, IR is adjusted toward long-term equilibrium in less than 1.5 years in average within both NOC and NOP countries. Thus, no gap is evident in adjustment speed of NOP and NOC countries' financial markets toward long-term equilibrium with OP.
IV. Conclusions
Our findings indicate that firstly, where there is no evidence confirming the existence of panel co-integrated relationship between OP and macroeconomy of NOP countries, such linkages are reported to be significant across NOC countries. Secondly, the financial markets of both groups of countries are in long-term co-integrated relationship with OP. The results demonstrate that the financial markets respond to OP shocks very similarly. Finally, longterm adjustment speed of financial markets toward long-term equilibrium is identical across both panels. Additionally, in NOC countries, where CPI is adjusted toward long-term equilibrium during 3.5 years in average, IP needs less than a year to be adjusted in response to the OP shocks. For further study, it is recommended to consider nonlinear effects of OP on macroeconomy and financial markets as well as domestic oil prices, particularly in NOP countries. Notes: Lags are AIC optimized. G τ and G α test the null of = 0 for all i's versus the alternative of < 0 for at least one i. P τ and P α test the null of = 0 for all i's versus the alternative of < 0 for all i's. *, ** and *** indicate significance at the 1%, 5% and 10% levels, respectively. 
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